1.
In a preliminary communication read before the Royal Society on March 9th, 1871f, we described the combined effect of heat and pressure upon the solid paraffins. W e showed that when these substances are exposed to a high temperature in a closed vessel they are almost com pletely resolved, with the evolution of but little gas, into hydrocarbons, which remain liquid at the ordinary temperature. This transformation may be easily effected on the small scale. A few grms. of ordinary paraffin are sealed up in a piece of strong combustion-tubing bent in the form of the letter y : the tube is securely surrounded by stout wire gauze, and the limb containing the paraffin is gently heated along its entire length in a gas combustion-furnace. If the heat is properly re gulated, the paraffin rapidly distils over and solidifies in the cold portion of the tube. The gas-flames are then turned down, the tube reverse , and the paraffin again distilled. After a very few repetitions of this process the paraffin acquires the consistency of butter, and the w aim t of the hand is sufficient to liquefy it, and after about a dozen distillations it remains permanently liquid. Although there is no difficulty in thus ultimately effecting the resolution of the solid paraffin into liquid pro ducts, the rapidity of the transformation seems to be dependent upon conditions which we cannot yet say we have satisfactorily determined. On one occasion, after all the paraffin had been distilled over and had solidified in the colder limb of the tube, the empty portion in contact with the flame became softened and blew out, when instantly, on the removal of the pressure, the solid matter became liquid, and slightly effervesced as if gas had been condensed in the substance by the pressure to which it had been subjected. I t seems to be absolutely necessary that the paraffin should be thus distilled over and condensed; by merely heating it in the tube in such a manner that the condensed vapours flow back again upon the heated portion, the liquefaction of the paraffin is never accomplished. About 6 grms. of a pure paraffin, melting at 41°*5 C. (see section 12), were heated in a sealed tube to about 200° for twelve hours, but the melting-point remained unchanged. The same portion of paraffin was then transferred to a y-tube surrounded by wire gauze, and distilled backwards and forwards in the combustionfurnace. After six distillations it was rendered completely liquid. The total quantity of liquid obtained was about 6 cub. centims. On gently warming it, bubbles of gas were evolved, and the liquid was in full ebullition at 40°, but only about one sixth came over below 100°; about cub. centims. distilled between 100° and 200°, and nearly the whole of the remainder below 300°; the small quantity remaining solidified when the bulb was plunged into cold water.
2. I t appears that only paraffins boiling at an extremely high tempe rature, and those usually solid under ordinary conditions, are thus sus ceptible of decomposition. The readiness with which they yield liquid hydrocarbons appears to depend upon the complexity of their constitu tion. We have not determined with certainty the limits of the decom position ; but we find that the paraffin (and olefine) boiling at about 255° (see section 11) may be repeatedly distilled backwards and forwards in a sealed y-tube without suffering the slightest change. 6-7 grms. of the mixture of hydrocarbons were distilled backwards and forwards twentyone times ; but on opening the tube no gas wras evolved, and the boilingpoint (252°-255° uncorrected) remained unaltered. A further proof of its unalterability on repeated distillation under pressure is afforded by its reaction with bromine (see section 5).
I. 9-38 grms. of the mixed hydrocarbons before distillation required 2*95 grms. of bromine before the liquid became permanently reddened; 100 parts by weight would require 31*4.
II. 8-605 grms. hydrocarbon before distillation required 2*672 grms. of bromine, or 100 grms. would require 31 of bromine. Mean amount of bromine needed 31-2 per cent. I I I . 5*13 grins, of the hydrocarbon after repeated distillation (21 times) required 1-54 grm. of bromine, or 100 grins, would require 30 grms.
3. I n the hope of throwing some light upon the constitution of the solid paraffins, we have repeated this process of transform ation into liquid products upon a large scale. The paraffin employed was obtained from shale; it melted at 46° and solidified a t 43°, and had a specific gravity of 0-906 at 13°, when solidified under an extra pressure of 0-75 millim. of mercury*.
I t was burnt with copper oxide in a stream of oxygen, with the follow ing re s u lts :-I . 0-2980 grm. paraffin gave 0*9293 grm. carbon dioxide and 0*3980 grm. water.
I I . A n unknown quantity gave 1*4245 grm. carbon dioxide and 0*6060 * Considerable discordances exist in the state ments by various observers of the specific gravities of the solid paraffins. These differences are doubt less due more to the difficulty of obtaining the bodies perfectly homogeneous after melting than to any great variations in their true specific gravity. When a piece of ordinary paraffin is examined, it is seen to be made up of an infinite number of small cavities; and however carefully it may be cooled after melting, the interstices are invariably present. From this circumstance it is obvious that any attempt to deter mine the real specific gravity of this body would give too low a result. By solidifying the paraffin under pressure, the formation of the cavities may be, to a great extent, obviated. W e have effected the solidi fication in the apparatus figured in the margin. Mercury was first poured into the tube up to the level A B, the bottom end of the tube being securely plugged by a cork C. The wider portion D of the tube was then filled with the melted paraffin, and a well-fitting caoutchouc cork fastened down by wire into the opening, care -being taken to exclude all bubbles of air. Mercury was now quickly poured into the longer limb of the tube until it stood about 0'8 m. above the level of the metal in the wider tube, and under the pressure of this mercury the paraffin was allowed to solidify slowly. By withdrawing the cork C, the mercury could flow out, and on warming the sides of the tube the plug of paraffin was easily . .. , " detached. Thus solidified, the body was almost entirely free from cavities, andp perfectly homogeneous were easily found ; these had a specific gravity o a In the process of conversion we replaced the bent glass tube above described by an apparatus consisting of two cast-iron mercury bottles connected together by a bent iron pipe, in which were fixed a stopcock and pressure-gauge. One of the bottles was charged with the paraffin, and was heated over an ordinary coal fire, the heat being so regulated that a pressure of 20 to 25 lbs. was maintained in the apparatus through out the operation. The volatilized products distilled over into the second bottle, which acted as a condenser. In about four or five hours the operation was concluded, and the distillate had the appearance of a magma of oil, and of apparently unaltered paraffin. This mixture melted at a comparatively low temperature, the warmth of the hand being suffi cient to render it completely liquid.
Three and a half kilograms of the paraffin yielded about 4 litres of liquid hydrocarbons. On distillation the mixture commenced to boil at 18°, but the quantity coming over below 100° was comparatively small; by far the greater portion boiled between 200° and 300°. A preliminary separation showed that the 4 litres were approximately made up of hydrocarbons boiling :- A considerable quantity of substance, which could not be distilled within the range of the mercurial thermometer, remained in the retort, and solidified on cooling (see section 12). Each of the portions was then submitted to a systematic fractional distillation.
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Fraction boiling below 100°.-After repeated distillations over sodium this portion was almost completely resolved into three fractions, boiling constantly at (1) 32-38°, (2) 65-70°, and (3) 94-97°. The quantity of liquid boiling below 30° did not amount to 5 cub. centims. Although the distillation was conducted in winter, and freezing-mixtures of snow and salt were employed for the condensation, the greater portion of the product boiling at 32-38° came over at about 35°; this boilingpoint would indicate that the liquid is probably either quintane or amylene, or a mixture of these hydrocarbons. In order to decide the point, the distillate was treated with bromine. The liquid was violently attacked, and each drop of bromine combined with the hydrocarbon with a hissing noise; so energetic was the reaction, that, in order to moderate it, it was necessary to immerse the hydrocarbon in a freezing-mixture. When proper care was taken to cool the liquid, scarcely a trace of hydrobromic acid was evolved. In order to prevent the possible formation of higher brominated products, the addition of the bromine was from time to time interrupted, and the liquid submitted to distillation; it invariably commenced to boil at about 32°, and the distillation was maintained until the thennometer stood at 50°. The distillate was again treated with bromine in the cold, and again distilled, the process being repeated until it was without visible action upon the hydrocarbon, that is, Until the liquid was permanently reddened. I t was then washed With dilute potash solution, and rectified over sodium; it boiled con stantly at 35-37°; the liquid was evidently , and in all probability normal quintane, the boiling-point of which is given by Schorlemmer at 37-39°, and by W arren at 37°. The amount was far too small to attempt the preparation of any derivatives from it. The brominated por tion boiling above 50° was then distilled; the thermometer rose rapidly to 180°, and the whole of the liquid came over below 200°. After re newed distillation the liquid was found to boil constantly, but with slight decomposition, at 184-188°; this compound is amylene dibromide, the boiling-point of which, according to Wurtz, is in the neighbourhood of 180°. ' , 0'6515 grm. bromide gave 1*0125 grm. Ag B rand 0*0235 grm. reduce .. 69*5
Found.
68*8
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The fraction boiling between 65° and 70°, which was at least fifty times greater than that boiling at 32-38°, was then treated with bromine, the bromine was absorbed with the same avidity as in the preceding case, and it was equally necessary to cool the hydrocarbon in order to mo era e the reaction. As soon as the liquid appeared permanently reddene , 1 was distilled. The portion boiling below 80° was no longer attacked by bromine; it was accordingly free from the accompanying olefine. The distillate was then treated with aqueous potash to remove the free bromine, and when colourless the hydrocarbon was decanted, dried, and distilled over sodium; it boiled almost entirely between 65° and 70°, by far the greater portion coming over at 67-68°. I t was analyzed with the following results :-0T440 grin, hydrocarbon gave 0*2095 grin, water; the carbon deter mination was lost. Twro determinations of its specific gravity made by means of different bottles gave:-(1) 0*6620 at 19°*5, and (2) 0*6641 at 18°.
Compared with water at the same temperature, Pelouze and Cahours found 0*669 at 16° for the hexane boiling at 68° obtained from American petroleum. Hexane from suberic acid, boiling at 69°*5, according to Dale, has a specific gravity of 0*6617 at 17°*5; this agrees with that of |3 hexane obtained from mannite, viz. 0*6645 at 16°*5. Schorlemmer found 0*678 at 15°*5 for the hydride from cannel coal, which agrees perfectly with that obtained by Williams for the same hydride prepared from boghead coal, viz. 0*6745 at 18°. On the other hand, Schorlemmer has found that the hexane prepared from mannite is probably identical with that obtained for secondary hexyl iodide by the action of zinc and hydrochloric acid, and with the dipropyl obtained from primary hexyl iodide, for which he found the specific gravity 0*6630 at 17°; and these are probably identical with the hexane of Pelouze and Cahours obtained from petroleum, and with the hydride found by Schorlemmer in cannel oil, all being normal hydrocarbons with the constitution c h 3-c h -c h 2-c h -c h -c i i 8. The brominated hydrocarbon left in the flask after removing the hexane was then distilled: it commenced to boil at about 190°; the ther mometer gradually rose to 195°, and nearly the whole of the liquid distilled over below 205°. As the compound showed signs of decompo sition on boiling, hydrobromic acid being continuously evolved during the distillation, a considerable amount of tarry matter remaining in the flask, it was impossible to fractionate it further. I t was purified, howrever, by distillation in a current of steam ; it was nearly colourless, and on analysis yielded numbers agreeing with the formula C0H la Bra. 0*8950 grm. of the bromide gave 1*3570 grin, silver bromide and 0*0090 grm. reduced silver.
-- from which 1-5967 is obtained as the specific gravity of hexylene dibro mide at 20° compared with Water at the same temperature, A second determination with a smaller quantity gave 1-5975 at 18°. Pelouze and Cahours found the boiling-point of this body to be 192-198°, and its specific gravity 1-582 at 19°. These numbers are certainly too low; the bromide had probably been slightly decomposed by distillation.
W e have attempted to determine the relative amounts of hydride and olefine in the fraction boiling at 65-68° by means of the reaction with bromine.
The hydrocarbon was weighed out in a small distillation-flask, and Well cooled by a mixture of ice and s a lt; bromine was then slowly added, and in minute drops, by means of the little apparatus seen in the figure -a small caoutchouc ball about 5 cub. centims. in diameter, which can be compressed by the plate movable along the rods by means of the milled head-screw. The mode of working the instrument is obvious ; by means of it the bromine can be easily transferred from the bottle in Which it is preserved to the hydrocarbon, and the amount added can be regulated with great nicety. The bromine was added until the liquid was permanently .reddened, when the flask was again weighed to deter mine the amount of bromine employed. 13*30 grms. of the mixed hydro carbons boding at 65-70° required 13-16 grm sbrom ine before the red colour was persistent. This amount ofliromine is equivalent to 6-9 grms. of hexylene, and 13-3-6-9=6-4 as the amount of hexane present. The mixture was now distilled, and all passing over below 110° (at which point the liquid in the flask commenced to blacken) collected in a weighed test-tube. The weight of the distillate was 6-18 grms. From these numbers it would appear that the product boding at 65-68° is a mixture •of hexane and hexylene in about equal proportions. _ 6.
The fraction boiling at 94-97° was next treated with bromine m •the cold until the liquid was reddened. The termination of the reaction was not so easily seen in this case; the mixture blackened slightly, an more hydrobromic acid was evolved, although the hydrocarbon was care fully cooled by ice and salt. The brominated mixture on dist ation Commenced to bod about 95°, and it Was heated to 130 , when t e iT** in the flask cdmmenced to decompose; at this point, therefore, t e s lation was interrupted. The fodowing are the detads of. a quan i a ve determination:-Weight of mixed hydrocarbons.............. 14*21 grms. Weight of bromine a d d e d .................. From this experiment it would appear that the amount of olefine is slightly greater than that of the hydride in the fraction boiling at 94-97°; but, from the circumstances of the experiment, we have reason to believe that the amount of heptylene thus indicated is slightly above the truth. I t was difficult to determine the final point of the reaction ; the hydride was not altogether unacted on by the bromine, and small quantities of hydrobromic acid were continuously disengaged during the process ; these circumstances would tend to increase the weight of bromine used, and consequently the apparent weight of the olefine present. In extend ing our research to the determination of the constitution of these hydro carbons, we have had occasion to repeat this experiment on a far larger scale and under more favourable conditions. 900 grms. of the mixed heptane and heptylene required 716 grms. of bromine; this would be equivalent to 439 grms. of heptylene. 900 grms. of a mixture of heptane and heptylene in equivalent proportions would contain 444 grms. of heptylene.
The heptylene bromide could not be redistilled under the ordinary atmospheric pressure without decomposition; it commenced to blacken at about 150°, and dense fumes of hydrobromic acid were evolved. When distilled in a current of steam, it was obtained nearly colourless.
I t cannot be preserved, however, without slight decomposition; when exposed to light, it slowly darkens in colour and evolves hydrobromic acid gas.
I t was analyzed with the following results :-0*7470 grm. gave 1*0210 grin. Ag Br and 0*035 grm. reduced silver. 61*66 The specific gravity of this compound was found to be 1*5146 at 18°*5, water at the same temperature being taken as unity.
The heptane, after washing with dilute potash solution, drying, and rectification over sodium, boiled constantly at 97-99°. Its specific gravity was found from two experiments to be (1) 0*6910 at 19°, and (2) 0*6915 at 18°. Warren and Storer found for the same hydrocax*bon from Menhadden oil the specific gravity of 0*6942 at 17°*5.
Burnt with copper oxide in a stream of oxygen, it yielded the following numbers:-I. 0*1695 grm. hydride gave 0*5240 grm. carbon dioxide and 0*2460 grm. water. These six bodies, quintane and amylene, hexane and hexylene, heptane and heptylene, are the only liquids we have been able to isolate from the fraction boiling below 100°. Careful search was made for the other hydrocarbons, particularly for benzol and for the hexylene of Caventou, boiling about 80°, but without success. The fractions intermediate be tween 70° and 90° could be resolved by repeated distillations into pro ducts boiling at 65-70° and 90-100°. The amount coming over in the neighbourhood of 80° was very small; in fact the entire quantity even tually obtained between 70° and 90° amounted to only a few grams. About a gram of the small portion boiling at 80-82° was treated with strong nitric acid; the liquid was very slowly acted upon, and when treated with alcohol, zinc, and hydrochloric acid, after washing and solution in ether, it failed to give the characteristic reaction for aniline; nor on treating the remainder of the hydrocarbon with excess of bromine, and allowing the mixture to evaporate, could any solid bromide (C6 H 10 Br4) be obtained. Hence we infer the absence of members of the CjiHsn,-2 and Hgn-6 groups in the liquid hydrocarbons obtained by the decomposition of solid paraffins.
7. Fraction boiling between 100° and 200°.-As this portion amounted to about a litre, it was thought worth while to attempt a more rigorous separation of the hydrocarbons than is possible by the ordinary method of fractionation; for this purpose a small condensing arrangement on W arren's principle was constructed, and by means of it the hydrocarbons were separated at first at intervals of 10°, afterwards into portions boil ing between 5°, and eventually into portions boiling between 2 . The hydrocarbons were distilled over sodium, and the temperature of the worm was maintained about 20° lower than that of the vapour in the flask. A considerable quantity of liquid was obtained boiling below 100 ; and this could be resolved into hexane and hexylene, heptane and hepty lene. The amount of liquid eventually obtained between 100° and 120 was very small.
About 120 grms. of liquid were found to boil constantly between 122° and 125°. On the addition of bromine the hydrocarbon darkened rapidly in colour, and a small quantity of tarry matter collected at the bottom of the flask. As it was impossible to distil the mixture under the ordinary atmospheric pressure, the bromide being decomposed by a very slight elevation of temperature, it was treated with alcoholic potash, and distilled per sum for some hours until a few drops thrown into water floated upon its surface. W ater was then added, the lighted portion separated, dried, and fractionated. The largest amount came over between 120 and 140 , the next fraction from 140-100° being much smaller in quantity, wiiilst scarcely any liquid distilled over between 100° and 180°. After this point the thermometer became more stationary, and a fraction almost as large as that at 120-140° came over between 180° and 200°. This, on renewed distillation, boiled at 185-190°; it had a feeble garlic smell, and was heavier than wrater. Analysis show'ed that it had approximately the composition C8 H i3 Br.
I. 0-4755 grm. bromide gave 0-4165 grm. silver bromide and -0180 grm. reduced silver.
II. 0-4600 grm. bromide gave 0-4100 grm. silver bromide and 0-0150 grm. reduced silver. According to Kubien*, by whom this compound was first described, its boiling-point is 185°.
The fraction boiling between 120° and 140° on repeated distillation was separated into octane, boiling at 122-125°, and a liquid of an alliaceous odour boiling constantly at 130-135°, which absorbed bromine with avidity. This in all probability was caprylidene, the boiling-point ot which has already been found by Kubien (he. to be 133-134 ; its formation wras doubtless due to the prolonged action of the a co o ic potash on the C8 H 15 Br.
Action of chlorine on mixed hydrocarbons boiling at 122-12o .--34 grms. of the hydrocarbons were weighed out into a small distillation flas v, immersed in a mixture of ice and salt, and a gentle stream o c or mo sent through the liquid in the dark. The chlorine was rapidly absorbed, and for the first hour but little hydrochloric acid was disengaged ; urm0 the second hour and to the close of the operation, the evolution of this gas increased largely, and the mixture darkened considerably.
The chlorinated liquid was then distilled in a current of steam; as soon as the distillate appeared to be heavier than water the receiver was changed, and the heavy liquid separated, dried, and distilled. I t com menced to boil at about 220°, but showed no constant boiling-point; but the greater portion came over between 230° and 240°. At this high tem perature the product suffered rapid decomposition. The portion boiling at 230-240° was redistilled in a current of steam. After drying over calcium chloride it was nearly colourless, heavier than water, and of a. plaesant aromatic odour. Analysis showed that it was dichloride. 0-2760 grin, chloride gave 0-4225 grm. silver chloride and 0-0100 grm. reduced silver. The portions of octane obtained after treatment with chlorine and with bromine were then mixed and repeatedly distilled over sodium. The mixed liquid commenced to boil at 118°, and about two fifths came over below 122°, the remainder distilling between 122° and 125°. Both fractions were immediately reddened by bromine vapour. The 122-125 fraction was analyzed with the following results :-0-2970 grm. hydrocarbon gave 0-9170 carbon dioxide and 0-4095 grm. water.
Calculated.
84-22 84-20 15-78
15-32 100-00 99-52
The specific gravity of this fraction was found to be 0-/20/ at 15 5 , the fraction 118-122° had the specific gravity 0-7165 at 15°-6. Zincke found 0-7124 at 16° for normal octane*.
Schorlemmer's ditrityl, which boils at 123-125°, has the specific giavity 0*7032 at 17°t .
Action of nitrogen tetroxide upon the mixed octane ancl octylene boiling at 122-125°.-Many years ago Guthrie described a solid crystalline com pound of amylene and nitrogen tetroxide, C5 H 10 (A 0 2)2. So easily is this compound formed that the reaction of the gas upon amylene constitutes a very good test for the presence of the olefine, and comparatively sma quantities of amylene may, by means of nitrogen tetroxide, be discovered and separated from considerable quantities of quintane. _ We have studied the reaction of nitrogen tetroxide upon a mixture ot octane and octylene in the hope of discovering an easier method of sepa rating the two hydrocarbons. No solid intro-compound, hovei ei, vas obtained. On passing the gas into a mixture of the hydrocarbons it was rapidly absorbed, and a heavy oil separated o u t; this had an odour resem bling that of castor-oil; but the substance could only be preserved in the freezing-mixture, and on distillation, even in steam, it was immediately decomposed. 8. The next well-defined fraction of the original liquid boiling between 100° and 200° distilled constantly at 145-148°. I t was remarked that as this fraction increased in bulk, and the neighbouring ones became more free from octane and octylene, they gradually acquired a very characteristic and unpleasant smell, quite different from the fraction boiling at 122-125°. A portion of the mixed hydrocarbons was treated with bromine in the cold. The same darkening was observed as in the case of the 122-125° fraction ; but it was by no means so marked as in that instance, and there was no difficulty in perceiving when a decided excess of bromine had been added. As it was impossible to distil off the hydride, even in a current of steam, without at the same time decomposing the bromine compound, the liquid was treated with alcoholic potash and distilled upwards for some time. W ater was then added, the dark brown oil separated, dried, and distilled; it commenced to boil at 150°, and fractions were collected between every 10°. The largest fractions came over at 160-170° and 200-218°. The portion boiling between 200-218° on repeated distillation boiled almost entirely between 208° and 212°, and had approximately the compo sition Ca I I 17 Br. 0-4165 grm. bromide gave 0-3370 grm. silver bromide and 0-0105 grm. reduced silver. The quantity obtained was too small to admit of purification. A second portion of the liquid, boiling between 145° and 148°, was treated with fuming sulphuric acid. A considerable rise of temperature was observed, so that it was necessary to cool the mixture in order to prevent, as far as possible, the polymerizing action of the strong acid. The super natant oil was then decanted, washed with dilute soda solution, dried, and distilled over sodium. About half the liquid came over below 170°, after which the thermometer rose very rapidly to above 340°, when the distillation was stopped. On cooling, the dense oily liquid in the retort solidified. The fraction boiling below 170° was redistilled over sodium; it boiled almost entirely between 145° and 150°. I t was then mixed with the hydride obtained after treatment with bromine (see preceding section), and the mixed liquids were again distilled over sodium. The boiling-point and Young on Combine was unchanged, the greater portion of the liquid distilling at 147 148 . This liquid is nonane, as the following analysis shows :-0-1970 grm. hydride gave 0-6080 grm. carbon dioxide and 0-2820 grm. water. 
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Its specific gravity was 0-7279 at 13°-5, compared with water at the same temperature. _ . I t should be remarked that no liquid boiling at about 145-148 was discovered by Pelouze and Cahours in American petroleum. The nonyl hydride isolated by these chemists had the boiling-point 136-138°. We have assured ourselves that there is no liquid boiling at about this tem perature in the products obtained from solid paraffin.
The boiling-point of the nonane isolated by us agrees perfectly with that calculated on the assumption that the differences in the boiling-points of the simpler members of the Cm H 2m +2 become continually less by 4 , until the well-known difference of 19° is obtained. (Schorlemmer.) Calculated boiling-point of C9H 20 146° Bound 14'-148 Action of chlorine upon nonane.-About 15-2 hydrocarbon were heated in a small flask fitted to an upright condenser, and a current of well-dried chlorine was sent through the liquid, lh e apparatus was placed in direct sunlight. The action appeared to com mence immediately, the liquid darkened slightly in colour, and a large quantity of hydrochloric acid was evolved. The chlorine on passing into the heated liquid appeared to burn, a flash of light appearing at the end of the delivery-tube as each successive bubble of gas passed into the hy drocarbon. In order to prevent as far as possible the formation of high chlorinated products, the passage of the chlorine was occasionally inter rupted and the liquid distilled; the portion boiling below 200 was set aside, and that which came over below this point was submitted to the farther action of the chlorine. Ultimately the greater portion of the liquid was found to boil between 200° and 230°, about | boiling above this point. By repeated distillation the former portion was divided into two portionsone boiling at 190-198°, and the other boiling constantly at 240-245°. The first fraction on analysis gave numbers agreeing with the composition of nonyl chloride.
I. 0-6670 grm. chloride gave 0-5937 grm. silver chloride and 0-0100 grm. metallic silver.
II. 0-5195 grm. chloride gave 0*4930 grm. silver chloride and 0-0080 grm. metallic silver. The specific gravity of the nonyl chloride was found to be 0-8962 at 14°. Pelouze and Cahours found the so-called pelargyle chloride to boil at 196°; its specific gravity was 0-899 at 16°. I t is highly probable, however, in spite of the concordance of these results, that the liquid ob tained by us wT as a mixture of primary and secondary chlorides; and the same remark is probably applicable to the product obtained by Pelouze and Cahours. The fraction boiling at about 245° was in all probability C9 H 18 Cl2, produced by the further action of the chlorine upon the hydride; the quantity, however, was insufficient to purify it for analysis.
9. The next well-defined fraction distilling at a constant temperature boiled at 170-172°. I t was treated with bromine, with the following The liquid wras too strongly reddened by the bromine; it was evident that too great an excess had been added. This would make the amount of olefine too large. The quantity of hydrocarbon taken was too small; the experiment should have been repeated on a larger scale. Our object, however, was to economize our material, as wre could find no ready method of separating the brominated compound from the unattacked hydride without decomposition. Boiling with alcoholic potash gave a very inde finite result.
About 37 grms. of the mixed hydrocarbons were cautiously treated w ith nitric and sulphuric acids, and the mixture cooled to moderate the reaction. After standing about 17 hours the clear amber-coloured oil wras separated, repeatedly washed, and distilled in a current of steam. When about ^ of the liquid had passed over, the remainder in the flask suddenly decom posed, becoming almost solid, and fumes of oxides of nitrogen were abun dantly disengaged. The distillate, which floated on water, was dried and distilled; it commenced to boil at 169°, and all came over below 175°, after repeated distillation over sodium, until the metal was no longer attacked; it boiled constantly at 166-168°.
I t was analyzed as under :-0-2090 grm. hydride gave 0-6460 grm. carbon dioxide and 0*2950 to remove adhering oil as far as possible, and repeatedly recrystallized from ether until the melting-point was unaltered. I t melted invariably at 41°-5 and solidified at 40°-5 ; it could not be dis tilled within the range of the mercurial thermometer.
I t crystallized from ether in beautifully white satiny scales, and gave the following numbers when burnt with oxide of copper in a stream of oxygen:-0-3035 grm. gave 0-9590 grm. carbon dioxide and 0-419 grm. water. 
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Action of bromine upon the solid paraffin melting at 41°-5.-A few grams of the substance were dissolved in bisulphide of carbon, and four minute drops of bromine added; this small quantity of bromine sufficed to colour the liquid strongly. On standing from 12 to 15 hours, the colour appeared unaltered, and the solution was not decolorized after heating from 60-70° for 12 hours. On heating the liquid to 150°, the colour disappeared after a few hours; and on opening the tube hydrobromic acid was evolved. About 10 drops of bromine were again added, and the liquid reheated to 150°; but no diminution in the red colour of the solution was perceptible, although on opening the tube hydrobromic acid fumes were abundantly disengaged. This observation would appear to indicate that the hydrocarbon melting at 41°-5 is a member of the C" II 2n+2 series.
Action of heat upon 41°-5 paraffin.-Repeated crystallization from ether having failed to alter the melting-point of this substance, and the behaviour with bromine evidently indicating that it belonged to the marsh-gas series, we considered that it wrnuld be interesting to study the combined action of heat and pressure upon it. The details of the experiment have been already given in section 1. After six distillations it was rendered com pletely liquid. I t began to boil at about 40°, and about one sixth came over below' 100°, about one third between 100° and 200°, and the greater portion of the remainder below 300°; the small quantity remaining in the retort solidified on cooling.
In a second experiment the action of bromine upon the liquid hydro carbons was quantitatively determined:
Weight of liquid hydrocarbon taken ............................... 5*/3 grins. " bromine required before the liquid was reddened 30*7 " The action of the bromine was very energetic, and it was necessary to moderate the reaction by cooling the liquid.
I t is evident from these experiments that the solid paraffin ( C" H 2m +2) had been split up by heat and pressure into a mixture of hydrides and olefines.
